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INTRODUCTION
In terms of elasto-plastic analysis for circular tunnel based on strain-softening model, Lee Y K et al [1] [2] [3] [4] [5] [6] respectively proposed different elastic-plastic analysis methods. But they all assume that support pressure is known a priori, and in practical application, it is needed to measure or assume to obtain the support pressure, which limits the engineering application to a great extent. In addition, they do not consider the interaction between liner and surrounding rock mass and can not consider the influence of internal pressure and the construction time for lining on elasto-plastic solution. So it is necessary and important for elastic-plastic analysis of circular tunnel to build a more reasonable, perfect mechanical model.
In this paper, based on strain softening model, by considering the interaction of the surrounding rock mass and the liner, without assuming support pressure is known a priori, the approach of calculating the plastic radius, radial displacement around circular pressure tunnel with liner is proposed. And the results are compared with those of the elastic-perfectly plastic and elastic-perfectly brittle models.
II. PROBLEM DESCRIPTION
As illustrated in Fig.1 σ is imposed throughout the domain before excavation.
(2)The tunnel is long enough to satisfy the conditions of plane strain.
(3)The radial displacement on the interface of liner and surrounding rock mass is continuous. 
IV. EXAMPLES AND DISCUSSION
The input data of surrounding rock mass are: by elastic-perfectly plastic model is the smallest and that of the elastic-perfectly brittle model is the biggest. The radial displacement solved by strain-softening model locates between the other two models. It can be seen from Fig.4 that the radial displacements between strain-softening and elastic-perfectly plastic models have smaller difference, but that between strain-softening and elastic-perfectly brittle models have larger difference . The closer to the cavern, the larger of difference for radial displacements among the three different models is. On the interface of liner and surrounding rock mass, the radial displacements are respective 42 . Based on strain-softening model, without assuming the support pressure is known, by considering the interaction of liner and surrounding rock mass, the approach of solving plastic radius, radial displacement for lined circular tunnel endured internal pressure is proposed. And based on Mohr-Coulomb, the results for strain-softening model are compared with those of elastic-perfectly plastic and elastic-perfectly brittle models. The following conclusions can be drawn:
The plastic radii solved by the three models have tiny difference. The difference increases with the decrease of internal pressure. The plastic radius solved by elastic-perfectly plastic model is the smallest and that of the elastic-perfectly brittle is the biggest. The plastic radius solved by strain-softening model locates between the other two models.
The radial displacements solved by the three models have larger difference. The closer to the cavern, the larger the difference is. The radial displacement solved by elastic-perfectly plastic model is the smallest and that of the elastic-perfectly brittle model is the biggest. The radial displacement solved by strain-softening model locates between the other two models.
